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CONFIDENTIAL NPG REPORT NO. 1229 

Eoob Demolition 3000 lb. T55; Gunfiring Test of 

r>A-nr, 

SYNOPSIS 

1. The tests reported herein were conducted to compare the 
impact performances of token-loaded and inert-loaded 3000 lb. 
Demolition Bombs T55. 

2. As a result of the test conducted, it is concluded that* 

a. The 3000 lb. Demolition Bomb T55» token-loaded, will 
perform as well as the inert-loaded Bomb T55» both being 
effective when tested against 10" reinforced concrete at 15° 
obliquity and 1000 f/s striking velocity, provided that an 
inert filler with adequate compressive strength is used. 
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PART B 

INTRODUCTION 

1. AUTHORITY: 

This test was conducted under the authority of Task 
Assignment NPG-Re3c-321-4-53 in accordance with reference (a) 
as modified by reference (b). I 

2, REFERENCESI f 

a. BUORD Rest ltr Re3c-LME»lkf F41-6 of 2 Jan 1952 j 
b. BUORD Rest ltr Be3c-Li£E:3k F41-6 of 11 Mar 1952 1 
c. NPG Conf Report No. 945 of 27 liter 1952 1 
d. NAVPROV Conf ltr-OTiDDHxags All/3c321-4 Ser    35098 * 

of 17 Sep 1953 I 
e. BOSO 452648 

3, BACKGROUND l 

The Army Ordnance Department's project for "Research and 
Development of Bombs for Future Aircraft" includes the develop- 
ment of a 3000 lb bomb, T55. Ballistic tests of inert loaded 
T55 -ombs were conducted by the Naval Proving Ground in the 
latter part of 1951* Results of these tests were reported in 
reference (c). Reference (d) reports the results of the first 
three token loaded 3000 lb Bombs T55 tested at the Naval 
Proving Ground. 

4. OBJECT OF TEST* 

The object cf this tost wap to compare the impact perfor- 
mances of token-loaded and inert-loaded 3000 lb Demolition 
Bombs T55» 

3 

CONFIDENTIAL 3 

I  •—" —w 



t t 
CONFIDENTIAL NPG REPORT NO. 1229 

Bomb, Demolition 3000 lb. T55; Gunfiring Test of 

5. PERIOD OF TESU 

a. Dates of Project Letters 

b. Dates Necessary Material Received 

c. Date Commenced Test 

d. Date Test Completed 

6. REPRESENTATIVES PRESENT* 

2 Jan 1952 
11 Mar 1952 

2 Dec 1952 
26 Oct 1952 

22 Jul 1953 

4 Nov 1953 

The following persons witnessed the ballistic tests on 
the dates shown* 

Name 

Mr. G. Vi. Asprooth 

Mr. H. D. Barnes 
Mr. H. S. Beckman 

LTCOL Cushman 
Mr. S. K. Einbinder 
Mr. N. irt. Frederickson 

Mr, S. F. Lawrence 
tir,  F. Luddcn 

Mr. O'Neil 

Mr, 0. C. Pototschnik 

MAJ C. A. Proctor 

COL J. H. Shea 

Date 

2 Nov 1953 

2 Nov 1953 
4 Nov 1953 

24 Jul 1953 
2 Nov 1953 
2 Nov 1953 

2 Nov 1953 
24 and 31 

Jul 1953 
24 Jul 1953 

31 Jul and 
4 Nov IS 53 

31 Jul and 
4 Nov 1953 
4 Nov 1953 

Activity 

Office of the Chief of 
Ordnance 
A. C. Smith Corp. 
Office of the Chief of 
Ordnance 
USAF 
Picatinny Arsenal 
Office of. the Chief of 
Ordnance 
Picatinny Arsenal 
Office of the Chief of 
Ordnance 
Office of the Chief of 
Ordnance 
Office of the Chief of 
Ordnance 
USiiF 

TTRiiTP 
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r> A RT 

DETAILS OF T3ST 

7. DESCRIPTION OF ITEM UNDER TEST; f 

Bomb, Demolition, 3000 lb. T55, as supplied by the Army 
Ordnance Department for this test was 24" in diameter and 94"5 1 
in length overall. The bombs were token-loaded with tritonal. 
Three of the bombs contained a charge of approximately 100 lbs. 
in the nose section. This charge consisted mainly of tritonal 
with a layer of TNT to separate the tritonal from the inert 
vermiculite-cement filler. The remaining two bombs contained 
60 lbs. of tritonal. The inert filler in one of these bombs t 
was vcrmiculite-cement and the other was an inert mixture of | 
8l$6 PCN, (believed to be polychlornaphthalene) 9%  Celite and 
10J£ iron oxide. The base of each bomb was fitted with a special 
base plate to withstand the pressure of propellant gases during 
gunfiring. This base plate was also fitted with an eye bolt to 
assist in loading the bomb through tho gun muzzle prior to firing. 
The nose fuze seat liner in each bomb was supported by a machined 
aluminum plug. The bombs as tested weighed from 2506 lbs to 
2996 lbs. 

8. DESCRIPTION  OF.TEST 3(*UIPLaENTl 

a. Gun: 24" Smooth Bore Type A, Mod 0,  No.  235 

b. Propellant: 5"/38 Smokeless Powder SPDN-9830 plus 
Black Pov/der Boosters 

c. Targets: Reinforced concrete blocks constructed 
according to  NPG Dwg.  No.  2434 of 
10 March 1949 

9. PROCEDURE: 

The bombs were fired from the 24" smooth-bore gun using 
a propellant charge of 3 sections of smokeless powder Si-DN-9830 
(5"/3o caliber) made up in 8"/55 bags. A 5 lb. pad of black 
powder was attached to each section to assist in proper ignition 
of the charge. Velocities of the boabs were measured by the 
standard motbod of firing through coils and measuring time 
intervals with recording oscillographs. The target was 

CONFIDENTIAL 
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o. It is understood that all throe of tho above bombs had 
boon made from the sane tubing and that the r.:otal in this tubing 
was defective. Consequently, in November of 1953> two additional 
bombs, frcra two different lets, were received to complete the 
tests. 

f. The fourth bomb, let PAS 13705, with a vermiculite-cement 
inert filler was fired against 10" reinforced cencrote set at 15° 
obliquity with a striking velocity of 1003 ft./soc. This bomb 
was effective and intact with nc  dofcrnatlcn. 
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supported in steel butts and was backed with a large sandpile 
to stop the bokb and assist in recovery. Each fired bomb 
was recovered and examined for condition prior to firing the 
next bomb on this program. 

10. RESULTS AND DISCUSSION* 

Detailed firing records, butt impact records and photo- 
graphs of bombs tested are contained in Append!* (A), xabie I, 
Appendix (B)Tables II through VI, and Appendix CO Figures 1 
through 5« .briefly, the results were as follows* 

a. The first bomb was fired at a velocity of 1049 ft./soc. 
at 10" of reinforced concrete set at 15° obliquity. Tho bomb 
deflagrated upon impact, resulting in enly partial penetration. 

b. The second bomb was fired under the same conditions to 
confirm the results obtained from the first shot. The striking 
velocity on this shot was 1001 ft./soc. The bomb did not 
deflagrate, but it was recovered in an ineffective condition 
with the nose section broken open and an indication of partial 
burning of the tritcnal filler. 

c. The third bomb was fired against 8" of reinforced 
concrete set at 15° obliquity with a velocity of 104-9 ft./sec. 
This bomb deflagrated after penetration. 

d. At this time, further testing was postponed upon request 
of the Army Ordnance representatives present at the firing of the 
third bemb. The two remaining bor.bs plus metallurgical samples 
from the fired bombs were shipped by authority of reference (o) 
to Picatinny Arsenal for examination. 
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g. The Inst bcnb in this test was fired under the sane 
conditions. This bcnb v;as from let P^E 13704 and contained 
an inert filler cf PCK. This bcnb deflagrated after pene- 
tration, an  analysis cf the PCN filler v^as made and it was 
determined that PCN has a cenpressivo strength cf approxi- 
mately 350 lbs per sq. in. and a melting point of S'1°C. 
The lack cf sufficient ccriprossive strength in the inert filler 
(compared with the cenprcssive strength of the explosive used) 
could contribute to the failure of the bomb. A question was 
raised as to the possibility of a wold existing circumferen- 
tially just aft of the cgivc of this bomb. Examination by 
the hot acid etch method was made and it was determined that 
no weld existed. A phctomacrcgraph of the section under 
question is contained in Figure 1 cf Appendix (D), 

PART D 

CONCLUSIONS 

11, As a result of these tests, it is concluded that: 

a. The 3000 lb. Demolition Bomb 155, token-leaded, will        i 
perform as well as the inert-loaded bcnb T55» bcth being 1 
effective when tested against 10" reinforced concrete at 15° 
obliquity and 1000 ft./se,c. striking velocity, provided that 
an inert filler with adequate compressive strength is used. 

I 
I 
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The tests upon which this report is based were conducted by; 
D, D. HARRIS, Lieutenant, USN 

Terminal Ballistics Firing Officer 
Terminal Ballistics Department 

This report was prepared by» 
D. D. HARRIS, Lieutenant, USN 

Terminal Ballistics Firing Officer 
Terminal Ballistics Department 

This report was reviewed by» | 
R, H, LYDDANE, Director of Research j 

Terminal Ballistics Department 
W. B. ROBERTSON, Lieutenant Commander, USN 1 

Terminal Ballistics Officer 1 
Terminal Ballistics Department | 

C, C. BRAMBLE, Director of Research, Ordnance Group 1 

i 

AlPROVED* J. F. BffiNE f 
Captain, USN 
Commander, Naval Proving Ground 1 

E. A. RUCKNER 
Captain, USN 
Ordnance Officer 
By direction 
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BUTT   IMPACT RECORD 
PRNL-NPS-JI* 

U.S.   NAVAL  PROVING GROUND 
DAHLGREH,  VA. 

RCF:    (a) 

KPO Coiif Report Ho, 122$) or .WPACT i^JMBCR 

41255 
•resT OBJECT 

Test of 3000* Demolition Bomb I55&5 Tritonal loaded 

DATE OF IMPACT 

7-24-53 
BUTT KQ 

F 
=====31 

CGJtCS&ZE XXKX    BUCK Bo;a XlP>AMim 

»CTWIEI 

24« U. $• Bomb 
I WMUFACTURCft 

iTnllflt jTff9Trfl? J&-5-1 

#5 

IV Tf.1V 
IMPACT   DATA 

T55T-2 
YEAR Of   SPECIFICATION 

D YES B 
LENGTH   (UttCVt-'i 

JLS? 

PENETRATION WII3HT   (Cipftd) I GMT  fOcRpp#rf> 

2996* 
THICKNESS AT  ItTACr NO.   OF   IMPACT ON PLATE FILLER 

•ft 

DISTANCE FROM NEAREST   IMPACT 

DISTANCE FROM 

DTOP • * 

THROUGH OPENING 

. c- 
STSCFI 

I CONDI I ION AFTER  FIRING. 

EFFECTIVE 

tonal    90* 

D E VerBieulite-cecent 
INEFFECTIVE 

DISTANCE FROM 

RIGHT |       I RIGHT I       I I Bomb Ineffective - cose section 
FLUKING FRONT FLAKING BACK 

broken opens Tritonal filler 

<$ partially burnt. 

SUTTON 

THROW* • «3v • 
VELOCITY  (F.S.) 

D, CU e 1001 

SPDfl-9830 ss 3 sections, 43»0r? each 
A   T —K<:   TJ_p_   lr>/%a*.«J>  Oflifth   ftftetjori 

t/rf r(t/i.». 

/*/ L.L.R/iKnlS 
,j    c6Krii;..;ipii«L 

RECOMMENDATION 

D I I M ILL' 

PLATE BAIl'lIHYOFFICES 

i 
li^ELL II ;•{ V    *   TV TD        **k>  :,",," '•««. *»••., o.c. 

J 
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BUTT   IMPACT  RECORD 
PR»C-NP(;.IM 

U.   S.   NAVAL   PROVING  GROUND 
OA-LGRFH,   VA. 

HEF:     (•) 

tfPG CcrdT Report 7A • , 122S o:( 

Test of 3GO0^  F.-eaoIition I.c-nl- T25E5 Iffitonal Loaded 

IM»ACT NUMKR 

41221 
WTE   OF   IkTACT 

7-22-53 
CJTT NO 

F 

VviuW-l.-jJlii LLCCK misB 
CAUSE 

ICi' D 
CLASS CALIBER 

24" 
TTPE 

U» S. Bomb 
MANUFACTURE. CONTRACT MANUFACIUKER 

Joliet Arsenal 
LOT NO 

GROUT NO 

*5 T»5 
MOD 

DIMENSIONS 

10"  5S   15s   2  15» 
PROJECTILE NO TEAR OF   artCltlCMlON 

IMPACT  DATA 
CAPPED LENGTH  fttl **>•*; 

ODLIOJITY^     ,_ 

15* 
PENETRATION WEIGHT   (Ctffld) tCIOXT (IMcwl) 

2986* 
THICKNESS AT  IMPACT 

4- 
NO     OF   IMPACT ON PLATE.- 

 A. 

\ FUZE FILLER 

sStSKi- 9o# 
DISTANCE F«M NCMCST  IMPACT                   -, 

o 
CONDITION  AFTER FIRING 

l_J  EFFECTIVE 

r=yernlcullte»cemej 
1*1  INEFFECTIVE 

DISTANCE nut                             x^ DISTANCE root 

Bomb deflagrated upon impact* 
FLAKING FROTT                                             .« <LAKING RACK 

- ^ 
DIM 

CRACKS                                    *§•' •ULSE 

•UTTW                                        O 

L_)   THROW                       LI    STARTED      ___________________^_ 

Impact; Simons a VELOCITY (f.S.) 

Q 1 I   STRIKI 

Chgs    13f>5.  SiDH-9830) * 1«5&  »iJ Booster each section 
3 sections s    4&/ each 

Time fired:    220*> 

tains 24" Type A-0 #235 

| Ffl/*») «/* 

D 
RECOUMEftOATION 

ACCEPT I        l«EJE 

SIGNATURE 

/3/    L. D.  HMI%I;X. 
TITLE 

PLATE BATTERY OFFICER 
CC:4'li>L..TlA»L TAfcLS III APi-LMIIX   gA„-»rp. «c........... 

J 



BUTT   IMPACT RECORD 
FI*C-llPG-3l4 

U.S.   NAVAL  PROVING GROUND 
DAHLGREN,   VA. 

REF:    <•) 

NPG Conf ?»GFCfiTt I"c,JL22?  oS 

41274 
'   "'"**. 

TtST OTiCCT 

iritonal Loaded 

D*T£   OF    i*»»*CT 

7-31-53 
Test of 3COCV D€oo:.itlou bos:b T55 

am NO 

F 
CCi.Cid.Ti 9LXH      LLOCL LCJb          8&XfciHXs\ 

mm 
880 

CLASS [CALIMER 

24" 
TYPE 

X55 - U. S. ' 
MANUFACTURER CONTRACT MANUFACTURER 

.Toilet Arsenal 
LOT NO 

JA-5-1 
mar NO 

*1 
MARK MOO 

SISSKSICKS 

8" x 15' x 15» «• 

YEAS OF   SPECIFICATION 

IMPACT  DATA 
CAPPEO 

1 1 res                       1*1 NO 

LENGTH  (IMCW4) 

OOLIOJITY 

15e 
PENETRATION 

Complete 
WEIGHT   (Ctpptd) 

THICKNESS AT IMPACT 

820 
MO    OF   IM>*CT ON PLATE 

1 
FUZE . FILLER 

89t«al 90?/ 
DISTANCE FROM NEAREST   IMPACT 

0 
THROUCX   OPENING 

52" x 6<> 
CCNDIT-O, AFTER F,»,No                   Vermiculite-ceme 
|        1   EFFECTIVE                                                             tZJ   INEFFECTIVE 

DISTANCE not 

1 J TOP               1       1    BOTTOM 129" 
DISTANCE mad 

D.,T en.-.. io2» Boob deflagrated after penetrations 
FLAKING FtCJtt „                  __  .. 

59° x 70" riM,NG"a'56» x 70" split open 
SPUR 

none 
DISH 

none 
oucu 

none 
IU.CE 

none 
•JTTOM 

eJ TMRORN              1     1 «T»mo                                                                 — 

Impact Iiiaonsi    55" as 69" VELOCITY (f.s.j 

Q, t_.,l    STR1*' 

SPLK-9630, 3 sections, 43?, each, total 129s 
• l-5£ hi> Booster each section 

B ^ 1024       | 

? 

CCKFIL'Ii,IIflL 

GUlCt    2480 Kk Type A - 0 4235 

>/d HVA») RECOMMENDATION 

1 1    ACCEPT                                                                1 |FEJ«L' 

D. D. HARRIS 
TITLE 

PLATE jjwMHESKY OFFICER 

AU'PLIJLIX    B 
V>    SIM...   pflHC.    WASH..    D.C. 

I 
•x 



BUTT   IMPACT RECORD 
PNNC-MHi-SIA 

U.   S.   NAVAL   PROVING  GROUND 
DAMLGRF1,  VA. 

KEF:     (a) 

.ll'Z Conf Report lk>+ X2?S oJT 

ItST OBJECT 

East of 3000 lb Demolition £»cnb TJ5B3 Sritonal Loaded 

IMPACT NUMKK 

41566 
DATE OF   IMPACT 

U-2-53 

COIiCl^TL fetSfes   BLCC! 

J£L 

BOMB %££*£*& 

_24L!!_ Bosib 
MANUFACTURER I MANUFACTURE* 

NPG A.0.Smith Corp# PAE 13705 

7.13 ESSC3 
oiieisioHS 

10" ac 101 x 121 
I PROJECTILE NO v*** OF ?*JC!fiCATJOi 

IMPACT  DATA • YES H 
1 dtsix f(*»««pp«0 

IQUITY 

±2 
•EIGHT  (Cfr.l) 

Complete 2540a 
THICKNESS *T  INTACT 

iti -10J 

ND. or IMPACT m PLATE 

j,' 

TMUMH'Vn 

l°Vermic>ilite-Ceaent 
fr6Q Tritonal (60/2$ 

OISTMCC FROM NEAREST  INTACT 

-Q  

INC 

S2!L_X_ 

CONDITION AFTER FIRING 

EFFECTIVE a • INEFFECTIVE 

01 STANCE FROM 

EU    D -661' 
DISTANCE FNOt 

D RI«T     B ^n Bomb effective and Intact\  no 
FVAKIIM FMMT 

70" 2 70" 
FLAKING RACK 

66" s 74" deformation} base plate torn off. 

0 
CRACU 

D 
VELOCITY (f.S.) 

D Eat, 
MUIZLE 

»t»   Of  ChS«5 

Gunt 

129n    SPDIJ-St30f 3 sections, 43a per section 
+ 3-5fc BP Booster 

24" lype A-0 E235 

'/* Ff«/«\8J RECOMMENDATION 

1 |    ACCEPT                                                                 1 | REJECT 

SIGNATURE 

1   /s/ D. D. iiAIvf.lS 
TITLE 

PT.A'PP.  TUTTTHHV   OFFTfiftK 

CCMi'ID2Ji.IIi»L TiiLLE V AA A-I^BIX   B 
•tn-»f?o MIC,   **••..   3.C. 

J 



BUTT  IMPACT RECORD 
PRNC-NPG3U 

U.S. NAVAL PROVING (.ROUND 
OAKLGRE*, VA. 

REF: (a) 

HPG Goaf Report Ho. X?.'?."> of 

TEST OUECT 

Test of 300a. Deaoliti;n tomb 55?33 Tritonal loaded 

UP* 
41587 

DATE OF   IMPACT 

11-4-53 
BUTT NO 

P 
***** 

CQSCitETJ;      aauaR   BLOCK BOMB •• 1 iwn•r rr.Tr 

10" 24" 
'•V i» 

Boat 
WMUfACTUftCA fcMMjFACnjRCB 

KPO iUO. Smith Corp. PAE 13704 

14 I55B3 
PROJECTILE Wt 

10" x 10 • z 12• $2 
iijm OF   aru.ifitXfOH 
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